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Abstract

This research exam nes whether state industrial growh over the
past decade has occurred i ndependently of changes in manufacturing
exports and whet her export enploynment growh responds to the sane
econom c and |l ocational forces as enploynent growmh in donestic
pr oducti on. The enpirical results indicate that enploynent and
val ue added growh are not independent of export sales grow h;
however, a shift toward export markets is not strongly associ ated
with higher manufacturing growth rates. Traditional factors
account for a far greater proportion of the variation in donmestic
t han export enploynment growh. The results suggest the need for
additional research on the sources of state conparative advant age
in export markets.
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| nt roducti on

The vol une of foreign trade between the United States and
ot her nations has increased dramatically in recent decades. The
value of U S. exports of goods and services, neasured in constant
1988 doll ars, increased from$132 billion in 1968 to $520 billion
in 1988 [19;20]. Wereas the value of total exports was equal to
5.8 percent of GNP in 1968, this figure had increased to 11.2
percent by 1988, indicative of the larger role played by foreign
trade in the national econony [19; 20].

Since 1976, the United States has experienced an unbroken
string of deficits in its nmerchandi se trade bal ance, reaching an
all-time high of over $158 billion in 1987 [21]. While the
average annual current dollar value of exports increased by 8.2
percent over the past decade, inports increased by an average of
nore than 10 percent [21]. Having grown accustoned to trade
sur pl uses before 1970, American busi nesses, government policy-
makers, and the general public have reacted with considerable
concern to the nation's continuing trade woes, despite much
uncertainty in the academ c community regardi ng the econom c
inplications of the trade deficit.

The national introspection and acconpanyi ng acti on agenda
surroundi ng foreign trade have focused on gl obal conpetitiveness
i ssues and generated a nyriad of policies designed to curb
i mports while enhanci ng exports. Business associations,

especially those in trade sensitive industries such as steel,
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autos, and agricultural products, continually | obby Congress for
protectionismin the formof inport quotas, tariffs, and other
restrictions. Oher aspects of recent federal |egislation
(Omi bus Trade and Conpetitiveness Act of 1988, PL 100-418) such
as the creation of the National Trade Data Bank are designed to
i ncrease exports through the dissem nation of information on
sal es opportunities in other nations.

At the state |level, governnents have al so i npl enented many
forms of export pronotion prograns including trade data banks and
export clearinghouses, export "counselors" and sem nars,
subsi di zed | oan funds for export businesses, trade field offices
in foreign countries, and other export-related initiatives. Data
indicate that the governnents in every state are involved in
t hese endeavors and, in aggregate, they spent nore than
$62 million in FY 1988 on international programs [14].' State
export pronotion policies are based on the assunption that
enhanced participation in foreign exporting |leads to greater job
increases in the respective host state economes. The explicit
or inplicit rationale for this assunption seens to be that
exporter firnms wll experience higher than average rates of
gromh if they can successfully conpete in foreign markets, and

that these higher rates of firmgromh will favorably influence

'Data fromthe National Association of State Devel opnent
Agencies [14] indicate that, of the 40 states which reported
detailed international program budget itens, an average of 53
percent of the funding was used for export pronotion activities.
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state enpl oynent growth generally.

A state's industries can, of course, sell their output in
any of several markets including those within their own state,
those in other states (usually referred to as interstate and
interregi onal exports), or those in other nations as foreign
exports. Wiile the structure and inpacts of donestic
i nterregi onal exports have been extensively studied, research on
the inplications of foreign exports for state and regi onal
econom ¢ change has only recently begun to appear [5;6;7;8;17].
Unfortunately these studies are, with a few exceptions [13],
typically confined to a single state or region, and estimate only
the share of econom c activity accounted for by direct and
indirect foreign exports for a particular year(s).

The purpose of the research presented here is to exan ne
whet her state industrial growh over the past decade has occurred
i ndependently of changes in manufacturing shipnments sold in
foreign export markets. | also explore whether the growth of
manuf acturi ng export enploynent is related to the sane econonic
and | ocational forces as enploynent growh for donestic
production. The research exam nes these relationships for the 48
continental states over a recent tinme period using a variety of
publ i shed and unpublished data fromthe U S. Bureau of the Census
and ot her sources.? The public policy inplications of the

factors influencing both export- and donestic-oriented industrial

Nearly all previous studies of state industrial growh have
al so been confined to the 48 contiguous states.



grow h are al so di scussed.

Exports and State Industrial G owth: Trends and
Rel ati onshi ps

Several variables may be used to neasure state industrial
grow h and its export and donestic conmponents. Two traditional
measures were selected to represent state industrial growh: the
change in manufacturing enpl oynent and val ue added. Foreign
export variables include the change in the val ue of shipnments of
manuf acturing direct exports, the change in the val ue of
shipnents of total (direct and indirect or supporting) exports,
and the change in direct export enploynent. The total exports
shi prent vari abl e includes the value of related inputs of
i nternedi ate purchases of manufactured goods necessary to produce
the direct export shipnments and i s based on national i nput-output
interindustry transactions estimated by the U S. Bureau of
Econom c Anal ysis. Donestic shipnents and enpl oynent are the
resi dual s when direct export enploynent and shipnents are renoved
fromthe respective state manufacturing totals.

Changes over the 1977-86 tine period for the 48 states are
used throughout the analysis. A relatively long tine interval
was chosen to reduce the potential effects of short-term
enpl oynment and output fluctuations on the relationships between
export performance and state industrial growmh. The year 1977
was chosen as the benchmark observation because no geographic
area data on manufacturing or exporting were conpiled by the

Census Bureau for the years 1978-81; the ending year 1986
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represents the nost recent data available. Both the beginning
and endi ng years al so represented expansionary periods in the
nati onal econony, and cyclical effects should therefore be
m nim zed.

Over the 1977-86 period, nmanufacturing enpl oynent averaged
across the 48 states fell by 1.1 percent, while real value of
shi pments increased by 25.0 percent and real val ue added
i ncreased by 32.9 percent. However, the real value of foreign
export shipnents grew even faster; direct manufacturing export
shi pnments increased by an average of 60.4 percent across states
and total export shipnments increased by 70.6 percent. These
i ncreases in export sales were acconpani ed by an increase in
di rect export enploynent of 26.9 percent and an increase in total
export enploynment of 34.8 percent. These data indicate that the
val ue of foreign export shipnents has been growi ng faster than
the typical state's total manufacturing shipnents in recent
years, and cast further doubt on prevailing public perceptions
concerning the presuned inability of U S. manufacturers to
conpete in foreign markets.

Wil e the value of shipnments per worker increased in both
export and domestic segnents of manufacturing over the 1977-86
period, it increased nore rapidly for export industry. |In 1977,
t he nom nal val ue of shipnents per worker in donestic
manuf act uri ng averaged across the 48 states was $72,810 and the

val ue for export manufacturing was $86,520. An anal ysis of
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variance test indicates that this difference is not statistically
significant. However, by 1986, the nom nal value of shipnents
per worker in export manufacturing averaged across states was
$162, 330 conpared with a value of $127,690 for the donestic
segnent. Analysis of variance of this difference is
statistically significant at the .01 level (F = 13.20). These
| arge di fferences suggest that states may al so be exporting goods
with a higher than average val ue added conponent; however, this
proposi tion cannot be confirmed because val ue added data are not
currently conpiled by export and donestic manufacturing
cat egori es.

Al t hough the gains in export manufacturing enploynent, real
val ue of shipnents, and shi pnents per worker are inpressive, the
export conponent remains a small, but grow ng, segnment of the
overall industrial econonmy of the typical state. |In 1977, direct
export shipnments as a share of total shipnents averaged only 5.7
percent across states. By 1986, this share had increased to 7.0
percent, still a relatively small proportion of total
manufacturing sales. Thus, it is clear that even though
manuf acturi ng exports may exert an influence on overall state
econom ¢ growt h, manufacturing for donestic sales remains the
overwhel m ng driver of state econom c fortunes.

Consi derabl e variation exists anong states in their export-
rel ated experiences over the 1977-86 period. Standard devi ations

for the various neasures are relatively large. Ei ghteen states
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actually | ost export manufacturing enploynent and four states
experienced declines in real export value of shipnents over the
ni ne-year span. States also vary significantly with respect to
the relative inportance of the export conponent in their
i ndustrial economes. Export enploynent as a share of total
manuf act uri ng enpl oynent ranged fromless than one percent to
nore than 11 percent in 1977, and fromless than two percent to
nearly 16 percent in 1986. Thus, the rel ationships between
export performance and state industrial growth exam ned here nust
confront widely variable patterns.

Anal ysis of the bivariate correl ati ons between the growth
rate of export value of shipnents (sales) and state industrial
gromh rate indicates that a significant positive relationship
characterizes the study period (Table 1). The sinple correlation
bet ween direct export sales growth and state manufacturing
enpl oynent growth is 0.56, while the relationship between direct
exports growth and state manufacturing value added growth is
0.44. Simlarly, the correlations between total (direct plus
indirect) export sales and manufacturing enploynment growth is
0.68 and the correlation between total export sales and
manuf act uri ng val ue added growth is 0.55. Each of these Pearson
coefficients is significant at the .01 level. Rank correlation
coefficients for the respective variable pairs are also highly
significant, each with a sonewhat higher coefficient than the

Pearson (Table 1).
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Thus, al though each of the state econom es is overwhel mngly
driven by its donestic conponent, state industrial enploynent and
output growth is not independent of growmh in the export val ue of
shi pnents conponent. However, the relative magnitude of the
correlation coefficients indicates that, even in the nost
favorabl e of interpretations, other factors generally account for
a substantial majority of the variation in the rates of state
i ndustrial grow h.

The causal nature of the exporting--industrial growh
relationship is also not unanbiguous. Wile nost public
pol i cymakers apparently believe that increased exporting enhances
state industrial growh (and econom c growh nore generally
because of |inkage effects), it could also be argued that higher
rates of state industrial growh nmake higher rates of export
growm h possible. Indeed, traditional regional economc theories
such as the export base often are predicated on the notion of a
production surplus above and beyond that needed for regional
consunption that becones available for sales to a "rest of the
wor |l d" sector. Exporting thus becones the |ogical extension of
hi gher levels of output in this latter scenario.

An addi tional and nore conservative perspective on the
relationship is provided by the correlation between state
i ndustrial growth and the change in the ratio of export to
donmestic val ue of shipnments gromh. A positive relationship

suggests that, as a state's manufacturing sector shifts nore of
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its sales to foreign nmarkets, a higher rate of state industrial
enpl oynent and val ue added is achieved. The correlation
coefficients for this relationship are given in Table 1 and,
while they are positive for both the Pearson and rank
correlations, neither is statistically significant or explains
nore than a mnute share of the state-to-state variation in
i ndustrial growth. There are, of course, many intervening
vari ables that could also affect state industrial growh, none of
which are controlled in this sinple relationship; the potenti al
of the donmestic sales sector to drive the relationship is
certainly not the |east of these.

Wil e the i ndependence of exporting and state industrial
growt h cannot be di sm ssed based on the evidence provided here,
an expl anation of the causal nature of the relationship
undoubtedly awaits the analysis of firmspecific data. |If
manufacturing firnms that engage in exporting or shift nore of
their sales to foreign markets are found to exhibit higher rates
of enpl oynment and out put grow h, those proponents of policies to
internationalize firnms' markets will find vindication in this
i nformati on.

A Conparison of Industrial Gowth Factors in Donestic and
Export Sectors

Over the past several decades, numerous conparative studies
of state econom c grow h have been conpl eted, focusing on the

factors or variables that give rise to differential perfornmance



10
of these economes. These studies have typically attenpted to
explain either the relative or absolute increase in state
enpl oynent or output over a given tinme period(s). Most are based
on sone underlying m croeconom c concepts of a firm s production
function. Such nodels provide an opportunity to exam ne whet her
export enploynment growth responds to the sanme econom c and
| ocational forces as enploynent growmh in donestic production.

Mbdel s of State Industrial G owth

Anmong the nore notable early nodels of state industrial
growh relevant to this research are those of Thonpson and
Matilla [18] and Wieat [26]. These nodels regressed sone neasure
of state industrial growth--usually manufacturing enpl oynent
change--on a substantial nunber of independent vari abl es
reflecting conparative costs of manufacturing and market
potential. Anmong the independent variables included were a w de
range of factors including regional or state nmarket grow h,
aggl onerati on econonm es, narket thresholds, urban attraction,
| abor costs and unionization, natural resource availability, and
climte.

Two recent studies are particularly noteworthy for our
analysis. Plaut and Pluta [15] and Wasyl enko and McCQuire [ 24]
constructed cross-sectional nodels of state econom c growth using
regressi on net hodol ogi es not unli ke those earlier studies noted
above. These studies utilized particularly appropriate

contenporary specifications of nodels of state industrial growh,
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focusi ng heavily upon business clinmate and state and | ocal
taxation policies in addition to traditional production cost and
revenue factors as explanatory vari ables regressed on traditional
measures of economc growh. The former study anal yzed aggregate
state manufacturing growth in terns of enploynent, real value
added, and real capital stock over the 1967-77 period, while the
| atter study anal yzed enpl oynent change in six broad manu-
facturing and nonmanufacturing divisions and their aggregate
total over the 1973-80 period. Both of these anal yses achieved
consi derabl e success in accounting for a significant share of the

variation in state econom c grow h.
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Vari abl es, Data, and Hypot hesi zed Rel ati onshi ps

In the regression nodels specified bel ow, two dependent
vari ables are used: (1) the growh rate of enploynent in the
manuf acturing sector producing for the donmestic narket over the
1977-86 period, and (2) the gromh rate of enploynent in the
manuf acturing sector producing for the foreign export market over
the same tine interval. The regressions are run across the 48
states using an ordinary | east squares anal ysis.

The literature on state industrial growth nodels suggests
four classes of independent variables: (1) donestic market
accessibility; (2) production factor costs, e.g., land, |abor,
and capital; (3) climate or other physical environnent vari abl es;
and (4) taxation and public expenditures [15]. Each of these
classes is represented in one or nore independent vari abl es.
Several of the control variables are specified in the same manner
used by previous authors including Plaut and Pluta [15] and
Wasyl enko and McQuire [ 24].

The nodel specified here is a disequilibriumadjustnent
nodel commonly used in cross-sectional analyses [15]. Producers
are assuned to adjust in response to the |evels of input prices
and | ocational variables at the start of the period. Because
changes occur slowy in nost independent variables, and firns
al so do not respond instantaneously to these changes, the effects
of firms' investnent decisions are experienced over a tine

hori zon of several years. Furthernore, the relative positions of



13
states in the statistical distributions of the independent
vari ables tend to change slowy over tine.
Donmestic market accessibility (MP) in state j is measured
by the ratio of personal income potential (PYP,) to manufacturing
val ue added potential (VAP,) following Plaut and Pluta's [15]

formul ati on based on a standard gravity nodel,

MP, = PYP,/ VAP, (1)
49
PYP, = E PY,/d,, (2)
=1
49
and VAP, = E VA/d,,. (3)

j=1
PY, and VA are total personal income and manufacturing val ue
added in state j, respectively, and d;; is the distance between
the centroid of population (1980) in state j and each of the
other states.® A state's own potential within its borders is
measured by one half the average distance fromits centroid to
t hose of contiguous states. No attenpt has been nade to adjust
personal inconme figures for state-to-state differences in buying
power; reliable cross-state estimtes do not exist. \ere
personal inconme potential (demand) is high relative to val ue

added potential (supply), we expect that higher market potenti al

3The District of Colunbia was included as a potential narket
and source of supply in the calculation of this variable.
Exponents for the distance variable were also used in an attenpt
to better reflect the frictional effects of distance in market
access; however, these alterations did not inprove the
performance of the nodel over and above that of the sinple |inear
specification, and so the latter was used.
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will exert a positive effect on state donestic manufacturing
enpl oynent growth. In contrast, we anticipate that a | ower
mar ket potential will induce a state's industrial firns to seek
foreign export markets, a traditional argunent in the
international business literature [11;16;22]. Consequently, we
anticipate that this latter relationship will be inverse. The
remai ni ng variabl es are expected to affect both donestic and
export enploynent growmh in the sane respective direction of
rel ati onship.

Labor costs, availability, skills (productivity), and | abor-
managenent rel ations are represented by four variables. Direct
| abor costs are neasured by the average hourly wage in
manuf acturi ng, expected to be negatively related to manufacturing
enpl oynment growth. Labor supply is neasured by the average
annual unenpl oynent rate, expected to have positive coefficients.
The | abor relations environnent is measured using the Al exander
Grant and Conpany [2] manufacturing business climate scores for
the 48 contiguous states. The manufacturing environnment is
determ ned by a scoring systemfor the attractiveness of 18
di fferent production factors; over 60 percent of the weight in
the score is derived froma conbination of state-regul ated
enpl oynent costs, |abor costs, and the availability and
productivity of the |labor force. These conponents include such
factors as the | evel of and changes in unionization rates,

manhours | ost due to strikes, and unenpl oynent and workers
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conpensati on paynents and benefits. Thus, states with a high
nunmeri cal score (nore favorable | abor relations environnents) are
expected to experience higher rates of donestic and export
enpl oynent [3] and the coefficients on this variable should be
positive. Labor skills and associated productivity are proxied
by the percentage of the popul ati on aged 25 and over with four or
nore years of college. Wiile other studies have used nedi an
years of education as an explanatory variable, there is currently
little variation across states in either the nedian years of
schooling or the percentage of the population that has graduated
from high school. College education therefore appears to be a
nmore relevant discrimnatory variable in an era of higher
t echnol ogy manufacturing and a decreasi ng proportion of
production workers as a share of total manufacturing enpl oyees.
A positive sign is anticipated for these regression coefficients.

The cost of land is neasured by factor scores derived froma
princi pal conponents analysis of the states' value of agri-
cultural land and buil dings per acre and the popul ati on density
[15].% High land val ues and hi gh popul ati on densities vyielding
hi gh factor scores for states are expected to be negatively
related to enploynment growth. No account is nade for state-to-
state differences in capital costs given the unavailability of

such data and the presunption of mninmal geographic variation in

“The first factor identified in the analysis accounted for
91 percent of the variation in the data.
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the price of this input.

Energy prices are reflected in two variables. One is the
real cost per mllion BTU s of purchased fuels and electricity in
manuf acturing, expected to be negatively related to state
enpl oynent growh. The other is a state's ratio of its share of
energy produced in the nation to its share of energy consuned
where energy supply is based on the val ue of shipnments of crude
petrol eum and natural gas, |iquified petrol eumgas, and
bi tum nous and anthracite coal and energy consuned is based on
the total BTU s of energy consuned. This variable m ght be
expected to have a positive relationship to manufacturing
enpl oynment growth, given the inplication of a higher supply to
demand ratio yielding | ower prices. However, the coll apse of
wor | d petrol eum prices (and, by substitution effects, some other
conpeting fuels) that occurred during our analysis period had
devast ati ng consequences for manufacturing in many of the
"energy-rich" states where petrol eumrel ated manuf actures and
linked industrial sectors were severely shocked. As a result, we
antici pate negative effects on growh in these states.

Location specific anenities related to climte and potenti al
climate-rel ated costs of heating and/or cooling are included in
the nodel to test whether firns avoid or are induced to expand in
certain types of climtes [24]. A principal conmponents anal ysis
was again used to derive factor scores. Four climate variabl es

were entered including the normal daily nean tenperature, the
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mean annual precipitation, the average annual percentage of
possi bl e sunshine, and the nunber of nonths in which the nornma
dai |y maxi num exceeds 85 degrees F. or the normal daily m nimum
is lower than 55 degrees F. This set of climate variables is
simlar to that used by Plaut and Pluta [15]. The factor scores
for two principal conponents are entered in the regression
anal ysis.® The first dinmension is defined by high positive
| oadi ngs on the precipitation and nonthly extrenes vari abl es,
characteristic of many of the states in the eastern (particularly
sout heastern) part of the nation. The second dinension is
defined by high positive | oadings on the tenperature and sunshine
vari abl es, nore typical of many of the states in the southwestern
part of the country. Based on precipitation and tenperature
extrenes, we anticipate the first of the climate variables to be
negatively related to manufacturing enpl oynent grow h; based on
sunshi ne and hi gher tenperatures, we expect the second to be
positively related to growth

Three variables are used to reflect the state's fiscal
priorities. One variable is Weaton's [27] ratio of business tax
burden to business net incone, which should be negatively rel ated
to state growmh, i.e., a lower ratio inplies enhanced growth
prospects. Oher variables include state and | ocal expenditures

on education and wel fare, respectively, as percentages of state

The first and second factors accounted for 54 and 37
percent of total variation, respectively.
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personal incone. The forner is expected to be positively rel ated
to growmh while the |atter should be negatively rel ated.

Two ot her location specific attribute variables conplete the
anal ysis set. Aggloneration economes are defined as the
enpl oynent in manufacturing divided by the | and area of the
state. Aggloneration economes are anticipated to confer cost
savings on firns and, as a result, be positively related to
gromh. A final variable attenpts to control for differences in
i ndustry m x anong states by neasuring a "high technol ogy”
conponent of industrial structure. This variable is defined as
the share of a state's total manufacturing val ue of shipnments
represented by 18 3-digit SIC industries used by the
International Trade Adm nistration to identify high technol ogy
trade sectors.® States with a higher proportion of value of
shipnents in high technol ogy sectors shoul d experience higher
rates of grow h.

Data for each of the independent variables were used to
reflect as closely as possible conditions at the begi nning of the
anal ysis period. Docunentation of the data and nore det ai

concerning the construction of certain variables are provided in

®Whil e nore sectoral ly di saggregated neasures of high
technol ogy industries exist, the 3-digit SIC |evel of
di saggregation is the nost detailed that can be supported in
geogr aphi c data tabul ations of the Annual Survey of Manufactures.
The SIC s included in this classification are 281, 282, 283, 348,
351, 357, 365, 366, 367, 372, 376, 381, 382, 383, 384, 385, 386,
and 387. This classification was fornulated at the International
Trade Adm nistration by Lester Davis [4].
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t he Appendi x.

Regr essi on Results

Results fromthe regression specified for donestic
manuf acturi ng enpl oynent growth over the 1977-86 period indicate
that the nodel perfornmed well in ternms of overall variation
expl ained (Table 2). The coefficient of determnation is 0.76
and the F-ratio indicates that the equation is highly
significant. The level of explained variation is nearly
identical to that achieved by Plaut and Pluta [15] for total
state enploynent growth for an earlier decade and sonewhat higher
t han Wasyl enko and McGuire [24] obtained in their nodel of state
enpl oynent growth over the 1973-80 peri od.

| nspection of the coefficients for the independent vari ables
in the donmestic manufacturing enpl oynent equation al so yields
sone interesting results. As anticipated, the market potenti al
coefficient is positive and significant. Manufacturing for
donmestic markets apparently has continued to be attracted to
regions with growi ng markets during the past decade, as found in
sonme earlier studies [15;18;26].

Anong the variables related to the |abor force, all but the
manuf acturing (Il abor) environnent variable have the right signs,
but none have statistically significant coefficients. Indeed,
earlier studies have denonstrated conflicting findings on the
wage i nfluence [18;24;26]. Those business | eaders and state

public officials who put considerable stock in the business
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climate rankings issued by Al exander Grant and Conpany (now G ant
Thornton) [2] will be disappointed with the absence of any
significant positive relationship between business climte and
donesti ¢ manufacturing enploynent growh. Simlarly, the
percent age of the popul ation aged 25 or over with four or nore
years of college was not a significant influence on donestic
enpl oynent growt h.

Wth respect to the energy vari ables, as expected, the
energy supply/demand ratio is consistently negative and
significant, clearly denonstrating the adverse effects of
declining energy pri2ces on industrial growh in the once "high
flying" energy-rich states. However, contrary to expectations,
the energy costs variable is positive and significant. This
finding nost likely reflects the declining relative inportance of
energy costs to nost donestic manufacturing industries over the
study period; declining real energy costs since the early 1980's
have renoved, at |east partially, a previous inpedinent to
expansion in the energy-poor states where energy prices generally
remain rel atively higher

The | and cost variable exhibits a negative and significant
rel ati onship to donestic manufacturing enpl oynent grow h.
However, the presence of a high degree of collinearity between
the |l and cost and aggl onerati on econom es vari abl es, both of

whi ch refl ect high devel opnent densities, dictated that the
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latter variable be dropped in the regressions.’

Wth respect to physical elenents of climate, only the
coefficient for the second climte variable (warm and sunny)
derived from principal conponents anal ysis scores was significant
wi th the hypot hesi zed positive relationship, indicative of
conti nui ng donmesti c manufacturing enpl oynent growh in
sout hwestern states. However, the tenperature extrenes and
greater precipitation of states el sewhere in the nation had no
significant adverse effects on donestic manufacturing grow h.

The variables reflecting public tax and spendi ng policies
present m xed results. Each has the expected sign, although the
wel fare spending variable is the only significant one. The
negative, but insignificant, coefficient on the tax ratio
vari abl e suggests that manufacturing oriented to donestic markets
was not significantly swayed agai nst those states, notably those
in the Northeast and West Coast, that are characterized by
relatively higher tax burdens on manufacturing busi nesses.

Finally, the high technology industry structure variable has
t he expected positive sign, and it is highly significant in the

domesti ¢ manufacturing enpl oynent growth equation. This finding

"'Wth the exception of the aggl oneration econonies and | and
cost variables noted, an exam nation of sinple correlation
coefficients between pairs of independent variables indicated no
val ues sufficiently high to suggest multicollinearity effects on
the estinmates. However, additional regressions were perforned on
sone pairs that confirned the initial conclusion. 1In addition,
there was no evidence of heteroskedasticity or spati al
autocorrel ati on anong the residuals fromregression.
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i ndi cates that manufacturers oriented to the donestic market have
fared well over the past decade in states where the industry m x
had nore technol ogi cally advanced industries.

In contrast, the regression nodel specified for export
manuf acturi ng enpl oynent growth did not performnearly as well as
that for donestic growh (Table 2). Although the F-ratio (3.13)
indicates that the entire equation is statistically significant,
the coefficient of determnation is only 0.39, with only about
hal f the explanatory power of the previous equation. It is also
interesting to observe that there are only two common vari abl es
between the two equations that are statistically significant, and
the signs on one variable are opposite. Thus, there are clearly
different underlying forces that pronote state enploynent growh
in export as opposed to donestic manufacturing.

In the export case, a substantial share of the growth forces
lies in the traditional |abor variables. Relatively |ower
manuf act uri ng wages apparently nake industries nore conpetitive
in international markets, despite a popul ar public image that the
U S. only exports high value added conmodities produced by higher
wage | abor. The sinple correlation between export manufacturing
grom h and the wage rate is al so negative. The |abor supply
vari abl e proxi ed by the unenploynent rate is positive and
significant, while the coll ege-educated share of the popul ation
just misses statistical significance with the hypothesi zed sign.

The | abor relations/business clinmate variable is significant but
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has a sign opposite that which would be expected, further
evi dence of the nythical nature of state business climte
ranki ngs and an indication that past |abor relations probl ens of
the nore heavily unionized states have dissipated, at |least with
respect to export manufacturing enpl oynent grow h.

Al t hough the coefficients for the energy narkets and costs
of electricity variables have the expected signs, neither cones
close to an acceptable |evel of statistical significance. This
finding stands in contrast once again to the results for donestic
manuf acturi ng enpl oynent growth. As anticipated, those states
wi th high I oadings on the precipitation and tenperature extrenes
did not fare as well as others in export manufacturing enpl oynent
gr owt h.

The manufacturing tax ratio variable is significant and
again carries the anticipated negative sign. Apparently, export-
oriented manufacturers are nore sensitive to high manufacturing
t ax burdens than donestic nmarket producers, perhaps believing
that such taxes can be shifted nore easily in the donestic
market. The welfare spending variable is again negative and
significant.

The final statistically significant coefficient is the high
technol ogy industry variable; however, it carries a negative
sign. This finding may result fromthe relatively crude neasure
of high technol ogy industry derived from3-digit SIC data. Wile

donesti c manufacturers may achi eve hi gher enploynment growth rates
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in these broad industry groups, exporters nust apparently find
product niches in nore specialized sectors. Abbott, et al. [1]
have concluded in a recent study that, at the |evel of individual
products, high technol ogy sectors are performng well in export
mar kets; however, the |ow technol ogy goods produced by the
aggregate high tech industries are experiencing significant
i nternational conpetition.

Concl usi ons

The research presented here has begun to explore an issue of
consi derabl e contenporary significance, the rel ationship between
export performance and state industrial growh. State
governnments currently expend consi derabl e scarce resources on
export pronotion activities with little understandi ng of the
actual or potential benefits to be achieved. Perhaps because the
national trade deficit and the perceived need for export
devel opnent policies have gai ned such w despread public exposure
in recent years, states al so have assuned that exporting is a key
to enhanced industrial grow h.

Despite the very rapid average growh rates of manufacturing
export enploynment and val ue of shipnments across states over the
past decade, manufacturing for the donestic market remains the
overwhel m ngly dom nant driver of states' econom c fortunes.
Export performance in terns of the growth in value of shipnments
for both direct and total export activities is positively and

significantly correlated with overall state manufacturing
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enpl oynent and val ue added i ncreases over the 1977-86 peri od.
However, the direction of the causality involved in this
relationship is not firmy established, and nunerous potenti al
i nterveni ng vari abl es have not been taken into account.
Furthernore, the shift of manufacturing sales fromdonestic to
foreign markets is not significantly correlated with higher rates
of state industrial growh.

Further elucidation of the relationship between export
performance and state industrial growmh will require the analysis
of data at the enterprise level. The linchpinin this
relationship is whether firns that sell in foreign markets
experience higher rates of output and enpl oynent growt h than
t hose that produce for donmestic markets. An equally inportant
question in the cases of nulti-establishnment enterprises is what
states are the ultimate beneficiaries of the enploynent and
output growth that a firmmay achieve.

Product cycle theory--despite its inherent deficiencies--and
ot her behavioral theories of exporting fromthe international
trade and business literature provide potential starting points
for a nore thorough exam nation of the export performance and
state industrial growth relationship. These theories suggest
that exporter firns are likely to be those with outputs in the
growt h phase of the product cycle [10;23;25], with products
characterized by nore advanced technologies [9;12], and a

strategi c managenent orientation toward risk-taking and nore
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aggressive marketing tactics [12]--in short, firms with high
grow h potential. Exam nation of the export performance and
state industrial growth relationship nust al so incorporate and
test theories of the spatial organization of nultiunit
enterprises in order to link exporting firms growth experiences
with their various operations in particular states.

The conparison of industrial growh factors in donestic and
export sectors also provides sone interesting results. Wile a
very high proportion of variation in states' donestic
manuf acturi ng enpl oynent growth rates was expl ai ned by
traditional industrial growmh factors, the sane factors expl ai ned
only half as nmuch of the variation in the export manufacturing
enpl oynment growth rate. Furthernore, only one conmon
statistically significant factor characterized the two nodels.
For the donmestic manufacturing sector, market access, the energy
situation, land costs, industry structure, and warm and sunny
climtes were nost inportant; in contrast, human resources and
manuf acturing tax burdens accounted for a substantial share of
t he expl ained variation in export manufacturing enpl oynent
gr ow h.

Whet her state governnents can effectively stinulate export
performance anong their respective manufacturing sectors remains
an open question. In any case, policies for export pronotion
shoul d not divert attention fromefforts to pronote enhancenents

in the donestic sector of the manufacturing econony. Policy-
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makers nust al so realize that industrial export growh is |ess
responsive to traditional factors underpinning state industrial
grow h than the |arger, donmestic manufacturing sector. |If states
continue to pursue export pronotion policies--and there is no
reason to believe that they will not--nore effective policies
shoul d be crafted fromtheoretical and enpirical inquiry into the
nature of firnms' export decisions and their ultinmate consequences

for the enterprise and the location(s) of its operations.
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Appendi x

Dat a Sour ces and Met hodol ogi cal Notes

Enpl oynent, Val ue Added, Direct and Total Exports Val ue of
Shi pnents G owth 1977- 86:

U S. Bureau of the Census, Census of Munufactures, 1977 and
Annual Survey of Manufactures, 1986. Were reported, rea

val ue added and val ue of export or export-related shipnents
were derived with an inplicit price deflator for manufacturing
(unpubl i shed) provided by the U S. Bureau of Econom c

Anal ysi s.

Mar ket Access 1977:

U.S. Bureau of Econom c Analysis, "State Personal |ncone,
1977-83: Revised Estimates," Survey of Current Busi ness, 64
(August 1984), pp. 41-53. Val ue added data derived fromU.S.
Bureau of the Census docunents |isted above. State centroids
based on Census data and estinated state-to-state di stances
cal cul at ed usi ng conputer program devel oped by Kenneth Beck

Hourly Manufacturing Wage and Unenpl oynent Rate 1977:

U S. Bureau of Labor Statistics, Enploynent and Earni ngs,
May 1979.

Manuf acturi ng (Labor) Environnment 1980:
See [2].

Percent age of Popul ation 25 or A der with Four or Mre Years
Col | ege 1980:

U. S. Bureau of the Census, Census of Popul ation, 1980.

Ener gy Suppl y/ Demand Ratio 1977-78:

Data on val ue of shipnments of energy fuels production

i ncludi ng coal, crude petrol eum and natural gas, and liquified
petrol eum gas are fromU. S. Bureau of the Census, Census of

M neral Industries, 1977. Data on energy consunption in BTU s
for 1978 are fromU. S. Energy Information Adm nistration,
State Energy Data Report, 1980.

Energy Cost Per MBTU of Purchased Fuels and Electricity 1977:
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U S. Bureau of the Census, Census of WManufactures, 1977.
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Land Costs 1978 and 1982:

Val ue of agricultural |and and buil dings per acre was taken
fromU S. Bureau of the Census, Census of Agriculture, 1978.
Popul ation density data were taken from U. S. Bureau of the
Census, Statistical Abstract of the United States, 1979.

Climte 1 and dimte 2:

Normal daily nean tenperature (F.), nmean annual precipitation,
average annual percentage of possible sunshine, and the nunber
of nmonths in which the normal daily maxi num exceeds 85 degrees
F. or the normal daily mninmumis bel ow 55 degrees F. were all
taken from Statistical Abstract of the United States, 1989.

Manuf acturing Tax Ratio 1977:

Wheaton' s [27] net hodol ogy and sources of data, with one
exception, were used to derive the ratio of manufacturing
taxes to net incone. Manufacturing net incone is defined as
gross state product (GSP) m nus manufacturing payroll. State
and | ocal taxes included in the ratio are property, corporate
i nconme, unenpl oynent conpensation, and license fees. Al tax
estimates were nmade using U S. Bureau of the Census, State
Governnent Tax Collections, or Census of Governnments reports
for 1977. The exception is GSP, for which nore reliable GSP
esti mates becane avail abl e since Wieaton's research was

conpl eted; these were taken from Renshaw, V., E. A Trott,
Jr., and H L. Friedenberg, "Goss State Product by Industry,
1963- 1986, " Survey of Current Business, 74 (May 1988),

pp. 30-46.

Educati on and Wl fare Spending as a Percentage of State Personal
| ncone 1977:

Educati on and public welfare expenditures were taken from U. S.
Bureau of the Census, State Governnent Finances, 1977. State
personal incone data were taken fromthe Survey of Current
Busi ness publication referenced for the Market Access

vari abl e.

Hi gh Tech I ndustry Val ue of Shipnments as a Percentage of Tot al
Shi pments 1983:

See footnote 7. Conpiled wth unpublished data fromthe
| ndustry Division of the U S. Bureau of the Census. Data
prior to 1983 were unavail able at this di saggregated |evel.
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TABLE 1

CORRELATI ON CCEFFI Cl ENTS BETWEEN EXPORT PERFORMANCE
AND STATE | NDUSTRI AL GROMH MEASURES: 1977-86

Pear son Correl ation

(Spear man Rank- Order Correl ation)

State State
Manuf act uri ng Manuf act uri ng
Enpl oynent Val ue Added
Vari abl es G owh Rate G owh Rate
Di rect Manufacturing
Exports Val ue of 0. 56*** 0. 44***
Shi prents G owm h Rate (0.59) *** (0.50) ***
Total (Direct + Indirect)
Exports Val ue of 0. 68*** 0. 55***
Shi pnments G owm h Rate (0.74)*** (0.64)***
Rati o of Direct Export
to Donmestic Val ue of 0.17 0.01
Shi prents G owm h Rate (0.15) (0.01)

n = 48

***statistically significant

at the 0.01 | evel
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TABLE 2

REGRESSI ON RESULTS FOR ANALYSI S OF STATE DOMVESTI C
AND EXPORT MANUFACTURI NG EMPLOYMENT GROWMH: 1977- 86

Donesti c Expor t
Manuf act uri ng Manuf act uri ng
| ndependent Enpl oynent Enpl oynment
Vari abl es G owh Rate G owth Rate
Mar ket Potenti al 0. 2150* - 0. 5033
(1.52)a (-0.34)
Manuf acturi ng WAge Rate -0.0120 -0.7924**
(-0.59) (-2.25)
Unenpl oynent Rate 0. 0033 0. 3565***
(0.29) (2.96)
Manuf acturi ng (Labor) Environnent - 0. 0008 -0. 0601**
(-0.24) (-1.73)
Col | ege Educat ed 0. 0002 0. 1898
(0.01) (1.30)
Ener gy Suppl y/ Demand Rati o -0.0340*** 0. 0775
(-3.55) (0.77)
Energy Costs 0. 0972*** 0. 0006
(3.06) (0. 00)
Land Costs -0.0571*** -0. 1686
(-3.52) (-0.99)
Climte 1 (Precipitation & Extrenes) -0.0062 -0.5137***
(-0.46) (-3.68)
Cimate 2 (Warm and Sunny) 0. 0416** 0. 2002
(2.44) (1.12)
Manuf acturing Tax Ratio -0.7275 -18. 8019**
(-0.87) (-2.15)
Educati on Spendi ng 1.1223 -11. 2551
(0.74) (-0.71)
Wl fare Spendi ng -4.9206** -51. 4799**
(-1.81) (-1.81)
H gh Technol ogy | ndustry 0. 0038** - 0. 0245*
(2.20) (-1.35)
R2 .76 .39
n = 48

*statistically significant at the 0.10 | evel
**statistically significant at the 0.05 | evel
***gtatistically significant at the 0.01 | evel

using one-tailed test
using one-tailed test
using one-tailed test
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at-statistics are given in parentheses



